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RNA^P (RNA interference, SAT TRNAiJ tt, SRW3t^<OiiR 

NA t ffiiWJ&IB^ e> >XRNA£ zmtffiHtW&ffi^ BtZ&T >^"fe >'X 
RNAfcJ^&ftS— SitRNA (OT, TdsRNAj ^SM^lC^A"^ £ 

o _hfBRNAi«, SIU, ^Kfe^T^m^nfc^ (Fire, A. et al. Potent an 
d specific genetic interference by double-stranded RNA in Caenorhabdi ti 
s eiegans. Nature 391, 806-811, (1998)) > JHflETfck |H&<D#.&6f\ * 

tlTV^ (Fire, A. RNA-triggered gene silencing. Trends Genet. 15, 358- 
363 (1999), Sharp, P. A. RNA interference 2001. Genes Dev. 15, 485-490 
(2001), Hammond, S. M. , Caudy, A. A. & Hannon, G. J. Post-transcription 
al gene silencing by double-stranded RNA. Nature Rev. Genet. 2, 110-111 
3 (2001), Zamore, P. D. RNA interference: listening to the sound of sil 



ence. Nat Struct Biol. 8, 748-750 (200!)) . r.nS>£trm, 

<B fc*fT £ l&H«Wt^»bT^ > A° # £ n, RNAi £§t 

) .$W*TS^S21 b < # F<Z)0^dsRNA^Bt¥L«M^SA-r 

Bt?LIIj#lWrt>RNAiS^b#§^i:^^^nfc (Eibashi 
r, S. M et al. Duplexes of 21-nucleotide RNAs mediate RNA interference 
in cultured mammalian cells. Nature 411, 494-498 (2001), Caplen, N. J. 
et al. Specific inhibition of gene expression by small double-stranded 
RNAs in invertebrate and vertebrate systems. Proc Natl Acad Sci U S A 9 
8, 9742-9747 (2001)) . 

_htE©iiu, mmMmmm'vhmm^mmMkzimm cot* tsirnaj t 
Birrs) *fflv>*n£tc«fct), wki*mm?z>z.tiz!mvtc^ zkdwm 
mm v^mfc^mmmmiz^mmMffi^Afc^mw^frD r^mzu, mm 
n^cDsiwhvmmm-fcMA^ mmnx<Dsmk(D&mmf£i&m$>&mzuz> 

o 

vfrvtaifiz. smk*ftm^mAr%mo?m%MMiz£Qm*T»$>y, 
uiiaoT}ii%~io%a^ft^i«§. m^mmmmmz 
&^x, ^m^^mx^ntcs\mmmxwcBm^mzm^vxv^\ mm- 



£ <h^\ fg£ • ^b©#)l0lSfi; HTRNAi ^f^TT £ £ t «S^Tffii|-e^ 

S«rtsiRNA^>-X^A, £©siLNA^5i~>X^A£ffl!/^/ y if 

M^^ifttS d <h £ g <hlT -£ * 

^©ISf8«5tlb?Co f^S, JI#:Wfcte, 
CD «rtTsi(MII r F#)RNA^^^i3:§^'T-A-e^oT, 
^Wm^mRNA©Vi^n^©^fc*f-r«»T>^-k>XRNA$3~- F bfeT> 

WIB^Wjte ; ?mRNA©^Tn^cD^(Z)-fe>XRNA^n- F Lfc-fc>^n- F 
DNA£> 

iufBX >X n — FDNA43 «fc tWB-fe: >X n — HDNA<fc D MIST >^ir > 
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C43 ^^n^siRNA^fe^^nSHW^l 573S3 0lW$5, Cl 
3 SB*fe©siRNA^->XT-A, 

[53 s i Mh\z& Kzwm±*m&Tz~mimmm* 

AVl/^^tf, C13 iBiScDsiRNA^SIvX^A, 
[6 3 5X7^f©- #©46£:fl*^7~>T?*tK fltoW^^^Tf**, 
[53 IBffiOsiRNAfiSt^X^A, 

[7 3 1 7bM7M(O^X -^y^^^tS. [53 SBf^siRNAfS^vX^A, 
[83 173M7l@c7)/t;i/^£ra&\ [53 f3m©siRNA^->X^A, 
[93 mfD/W^^ZS^^y^om^^tS, [53 fSm©siR 

NA^^I^X-t-A, 

[103 yn^E-^^polIim^fe«polllI*^n^-^Ta5S\ [13 

[93 ©^Tn^^WB«c©siRNA^S^X-xA, 

[113 polIIiyn^E— ^^eya^— ^T?*5, CD [103 
-rtl^lCfBttcOsiRNA^^X^Av 

[1 23 7°Dt"^^iipIi^t>©^*^> [1) CH) 
j&* fc: f3f£ CD s i RNAfgJg >" 7> A > 

[133 ^ 0 a^-^^T>^-fe>X3-FDNAt, -k>Xa— FDNAc7)±^fC 
^niX-StlTV^ [13 [123 (7O^Ttl76^CfBm0siRNA^5/X 

[143 OT© (a) - (c) (D^TnfrO&^lZloxmmtfBZ-ZftT^ 
mmfflfflpSMfc [13 Cl 33 m^nfr\z$ZM<DsiMPmWsX-T^ 
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±t^7c«sijco^^^-DNA^«n-^n#i#$nfc, ci3 ci4] © 

ti^tl^^fB^©siRNA^^^X^A^ 

[163 y°u=E— T>^*fe>X3— HDNAt-fe>Xn— FDNA*«U 
— ^^7?^^fc^^tL7c3L-^ h<D>|-#J«^e»nTV^ CD c 

1 3) ©l^-rn^^fB«©siRNA^->X^A, 

Cl 7) JgTF© (a) ~ (d) ©V^Ttl^©J;-5{c:loxP@H^J^il^-e>n7Cs 
^0J^PBTfg^ C16j ^|B«©siRNA^->X^A> 

(a) yD^-^rtODSEtPSEt^SgH^^^Tm, ^©Pfl> DSE©3fi^£PS 

(b) yn^E-^^tt^J#W#^<t-5^@3eStl7cDSEiPSEa:CDW^loxP^ 
( c ) T >rt >X 3 - FDNA^7c«-fe >X3" FDNA£tfetr<fc O (D 1 oxP 
(d) U >*"fc7, h^7@B^J (M^-^ TTTTT) »7L> MiH^iJ^»J;5fc 

~ ^)(7)l0xP^|ffl^L§ 

Cl 8) T>^-fe>X3-KDNAi-k>Xzi-HDNAt^^^--^±^ 
j£$n^ Cl6) ^fettCl7) ^|B«©siRNA^vX^A, 

[19) ^^-^77X5F^^^"T^^> C153 ^7c«Cl8) £ 
WM<D s i RNA5i5I -T- A . 

C2o) ^^~^-r ci 53 sfctt ci83 izm 
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HOsiRNA^SEvX^A, 
[2 13 H7#—&#>'Vl>MWhH7 Cl 53 [183 

[2 23 Cl3 71? M [2 13 (D^-fn^ZnEMcOsiMh^M^^A^^WV 

[2 33 iBli^PS¥L»J#llfflBa-eS § , C2 23 fB*CD«, 

[2 43 [13 75 M [2 13 ©V^^feUBKOsiRNASS^^X^A&fii^b 

[2 53 [13 7bm [2 13 cDt/^tl75^CfBm©siRNA^^^A^W 

[ 2 63 EiMtlTS^, [2 53 IB«©«tJ, 

[273 «^^©ss^*ii*i$nfc«iia*^jt-r«^T?*oT» 

[13 73S [2 13 ©V^m^^lBm©siRNA^->X^A^«^SA-r^ 

[2 83 mm^simh^^'f^v-^mm^^^TsT^^'ox, 

siWk(DmWA(D&Mm&\frt>'&Z>— #S£<Z>siRNA:3 — FDNA£, 
lufBs iRNAn— KDNAStfetTcfc 5 tC*flR]L,T, wffB— ^0D^n^tl€»ii^ £> 
SV^Cffi^fr £RNA ^07D^t, WffiZ-btlfc. siRNA 

[2 93 Ml*JTsiRNA^-f 77U-^S^^yXTATSoT, 

BufBX^AMsiRNA^n.--/ MOfrilC. X^AMsiRNASr^^W^^D 
[3 03 mmi*n%siMh&&^-i5ftM.nmzi 575M4 91MT^§, c 
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2 83 C2 93 mmOsiWk^-i ^7'J-fSI">XfA, 

[3 13 ^Stl^siRNA^^^tlg^W^l 5 75M3 5MftS§, C 
2 83 (2 93 IB^CDsiRNA^-r^^U-^SS/X-T-A. 

C323 m^n^simk^^nm^mizi sj^ms ossmtss, c 

2 83 £7ttt [2 93 IBHOsiRNA^-f ^'J-fli^fA, 
^A^v^t?, C2 83 [3 23 cD^Ttl^tfB«©siRNA^-i'7^U- 

C3 43 yot- ^#%)inm£7fc»ponii^:/n^~^&&, [2 83 75 

S [3 33 ©ViTn^^|B«©siRNA^-r^^U-^m~>X^A, 
[3 53 7u^—?&&m*Sm&%(D'Z&Z>* C2 83 75M [3 33 C^f 

[3 63 3£3I;*n5siRNA3^ 7>^fi:»5i)ilSSft5^ [2 83 75 

s [333 (Di^nmzmm<Dsiwk^-i ^ u -fggts-x^i^ 

[3 73 >^««ROf/*fctty>3— t 5 ^ >^fH«&-£tHB* © 

T*fe§^i[:cfc-3TM$n§, [2 83 75S [3 33 KlSB«<0sfRNA7-f ^ 

[3 83 fggi^tlSsiRNA)^ «OcDNAS7c«^rVADNA<Z)siRNAMfi^©^ 
^JtDNAfcckoTn— H$tlSRNA«(d^«l^nS, [2 83 72?M [3 33 
<WTfi^K:fBm<£>siRNA^~f T/^ U -ily^fA, 

[3 93 [2 83 75M [3 83 (D^~ffLfr\zmM,<DsiWh?^ 7? U 

(D^ft^tKD yXrAi:D § s i RNA/^fiSI siRNA^-f y*y 
[4 03 [2 83 75M C3 83 ©l^n^^fB«©siRNA^-f — HSI^ • 
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mms i rna^ -i y y u -3851 ^ a * it umtm^mmx $nfc«si 

C4 2) (2 8] C3 8] ©V>Tn#>£f3«tf>siRNA^ ^ U— fSS^ 

.XrrASfctt (3 9] f3H<DsiRNA^-f ^7 'J -^ly^f Ai^f ^ilfci 

MIBs iRNA^ 7? U -5§3i yXfAS &Mf3S<&#^SA $ nfe^lit^ 

RNA^3- HL,fc7>ft>73- HDNA<^v fuf3tfWMe^mMA©^n;^£> 
fC«©-fe >XRNA£ 3-Fbfct>X3- FDNAt , MfBT >3Hr >X 3 - FDNA 
43 «fc iXMIB-fe >X3- FDNAJ; D MfB T >^-fe > ^ RNA& £ Z$mW.± >XWh&m 

rsiRNAj fcfc, «?L»tl«rtT«tt^$^^lQH©0^e^?>— MiiRN 

s^mmMt. am\zm5~M%L&tt^ z^zjmizmi-som.mMt'tz 
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«n?&^> , n)vv (-^mmzMm-Tzmm^^) &£kj;^#£-8B# 

±pB r^XY^^J siRNA^^^5RNAPJ±^'&-r^=:fi»A^4 1 ^. 

#}^n&0^ItW^tl^^ o $e,^^BJlc43UTtt, siRNAtWSRN 
T^T*>«fc<* siRNA^*3^^RNAlpl±^^-r5nfiMRNA^4 3 ^, 

^-r§T>^-fe>X=3-FDNAt-fe>X3"HDNA<hC0PpTrc0|am^^ 
siRNAt^tt^RNArai^^t-Srifi^RNA^^tC^^S^^^^^^X^ 

^T^fiitRNAIg^^ $x^y^^fe«A;U^^^siRNA^ *MS© 
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1 0 

^ 3pfli5fcsa»sv^*R!i* (sum) 5f5S»0^*rmfb<kVi. 

, ^^^-^©^ffi^^ifi^RNA (MX\Z. tRNA, rRNA^fcW^-f ^XRNA 
©«fc5fc^O]fflA^T?&oTfc«fc<, ££AXW&RNA#^) £rft;LTfeJ; 

JhlE TsiRNAj ©*S^tt±aibfe c fc-5fcM#J^»r^«3t^WbT^ 
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—%fr\Zs( > h D >^^$i±, tu»NA70^ B^ERNA^^n-fe y y>^tl5 
Ate, ±*Kbfc<fc3fc, tRNA, rRNA^fctt^-r;^RNA©<fc5fe?c^©RNA^*Z? 

*\ ^®^»i©iBt#^ &n*it^F^^&« t afcSK-rs z: tan? 
% (D x & n«\ $v ais^j * xf U93 u x & ^ x * o x fes^-r s n £ 

3&n?#£o Ifc^ot, EST (Expressed Sequence Tag) f£.ii<D mRNA © §15 te¥U 

£ (D7 >^-fe >XRNA^W5t^©iRNAt^-& bXRNAi ^if^T £ £#x. b 
*ITV>5. r-k>XRNAj ±|BT>5Hr>^RNAt*B*rr*ffi^l*<»^ *B 
*tW^T>^-fe>XRNAi:T--U >^bXsiRNA££j£-T5o zm&7>3Hz: 
>XRNA£-fe>XRNA£te> «Xte, RNA^«£<fc Oi&JfcSnfc:^ *fgBJX 
teU ^ne.RNA^n^tl, siRNA^->X^A4 1 ©T>^-fe>^RNA^=i- Fb 
fcDNA (X>rt>X3"FDNA) , -fe>*RNA£n- F VtcMA (-fe>Xn-FD 
NA) ii9lferai^tl§o 
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A) T >^-fe>xn-FDNAt-fe>X3-HDNAtS^^^fiaeb, £ £ 

siRNA<D^^lfi«i-§cfc5^-5^-5/a>IB^^75:<> 
i^bfc^^«mRNA*T^$nfc^^X^A^©^«l$©^^U> 
E3WT?*ntf<kV^. -WtbTtt, ±3&bfctRNA£3-FbfcDNA 
iS E £ U > # — DNA75: £ fcffi S . 

^7c, ^>fAi> X5 i ASfSS>'X7 i A©Vii*n©»'&fc*>» 5' SSfc^P 
^-^^e><D^^iib#'g.l2^i&«^Xt><i;^o ft#«ttt^>TAl© 
3§£1C«, T>^-fe>xn-FDNA<h-b>X3-FDNAt©5' ^ti^nts * 

b#5gB^J£^S££K«k^ siRNAco^^ii^fcbTfecfc^o 



WO 03/046186 



PCT/JP02/ 12447 



1 3 

^ftit «fc if? * v < m i rnacd ck o tzM^wkcDmm, tzmvitwiiim 

=E-^ tRNA7n^, l/>DW;WttLTR^n=E-^, 7tV^ 
^fJl/XVA17°a^, 5S rRNA7'0^, 7SKRNA7'M- 
^ 7SL RNA7°Ot"^, HI RNA^D^fet'^fSCt^T 
Jif5U67/P^"^»RNA©3 **S»fc4«ai©^U^>4ia6*#i)P 
■rs#, 21© 3 ' »W7>?t>X3- FDNA43£0^>X3- FDNA© 
5feSSSB^ja:bTA^0, 1, 2, 3^4111^^^^^ 
^$n^siRNA3**^O^mSS^C4, 3, 2, 1, OliCtS^t^T 

{Z&&&mmZ^Z>fctb\Z, $^t-fe>7.3-FDNA, T>rt>Xn-FDNA 

polII^D^-^tbTtt, ^h/^n7^K7'D^, T7 
^rpcE-^ 13 7^-7, SPe^"^ RSV7'n^7, EF~ 
la ?tt-?^ ^yz^y-fn^-V. T -WJ>7'n^ SR 

P olIII*©.fc5fcfiV>raAT»fc<x *5mS£©fi$©RNAtbT^SHS. 

#/&£n£RNA£ r? , «*tif U *W Aft £<DRNA£-fe;P:7 J: 
DtJlfrM#&¥j^£fflV*T, T>^-fe>XRNA^fcttil>7<RNA^«$ii-§- 
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CI <D«fc 5 U A§1W7 >3Hz >XRNA£ fc >7.RNASr^f^> 7c 

#iS0»r ffl U * if -i A fl* n - H $ nfcfC^/Wn-^nii ;5L £ n 3 . d <z> £ 5 & T 
>tt>7>W&ti£L~y hfo%WZ±>XMA$ij8,3-~y hit. m— (Dvolim 
7 a ^—# (D ymz&>7&\zM^Tmh^ffitemi&Z&X*>&< (H2B) , 

. i&3?»0£CT, T>^-fe>XRNA^nn^ h<h-fe>XRNA^a.-^ h<h© 

JbfBX - FDNA£ fcfcttz >X3- FDNACD5' $s^Ifrffl U afrif -f A 
> 3* $B3J»f/B U AtbTteU A>-7-Ay FI'J W 

d£#S*Tr^£ (Biochem. Biophys. Res. Commu n. , Vol.186, pp. 1 271-1279 (1 
992); Proc. Natl. Aca d. Sci. USA, Vol.90, pp. 11302-11306 (1993)) . U 

TffcJ^ (BIO medica, Vol.7, pp: 89-94 (1992)) . U tfUW A g#t)7N>^ 
— y\ y H £! U A Pg^f £ <D T < , -fe y n -fe y ~> > ^ *fx "5 
E£j^#5fe©^fc*lJ& «xH tf >M U -f Ax HDVUW 
A, Th7k^tft*©'J^ A&££ffiV>TfcJ;^ (Gene, Vol.122, pp.8 
5-90 (1992)) . Utflf-f ABHEWtl/Ttt, 5'*, 3' SHBSrJB U #1f 
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1 5 

UH (NfcfcA, G, C, UTfeO, HfctA, C, UTS^. ^Ttl©!!^-^ 

■fr7?fe«fcv^ Bmiz\zmhmm&<wm~£n% tgucj em© 3' 

&t>1t&. X>9Hr>XRNA£fcfctfc>XRNA ©5* «g, 3'^t#iJPb, 7>^± 
j £b7c7^\ 346*0*— ;WN>^i:-r««'&fc^ rcj KIEJtS 

^ F fM©^-<5>^TsiRNA^^$ii-§^^ : fepTig < h^§o z<D^oumm^im 

feyn^il/TH ^h^lM ^U>T?^Sprtl^U67°n ; E— ^ (Ohkawa, 
J. & Taira, K. Control of the functional activity of an antisense RNA 

by a tetracycl ine-responsive derivative of the human U6 snRNA promoter. 
Hum Gene Ther. II, 577-585 (2000), 012) ##S#tf5ft5. ItH 

#^'14© $> § >fp ^E— # > & £ W2Cre-LoxP tA ©ck"5 ^DNAli.^^© > 

±mo£5izMMmiz£&mm^m££7°u^-?%m^fc< mx 

CRE-loxP©«*ffl^fc*&S—Wi:UTaKia-r5 (017) . ^D^E-^ftOD 
Distal Sequence Element (DSE) iz Proxi Sequence Element (PSE) t&mM%:& 

ifxmxs ^<Dm, dSEOT&mhvsBom.mtiz^n^nioxvmntm^o 
mutte. dse t pse ttmnxte&rctbiz* y a u=E-~^^m^-y^Mx sirna 
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<fc v) dse ©^ch pse ©fiiiti^nfc ioxp mmm^MMxtmz o , 

loxPffi^ira©DNA^Omsn5. utlCioT, DSE £PSE t^iib^D^ 
-^gtt^t>tlt/^T, siRNA £fSSI£l±£o £CDW3u CRB&ftMBSii: 
7°n ; e-^itt^t>CIyT siRNA ^J^t^^X^"^^^ 
CRE £f£JB£i±5;i£fc:<fctK siRNA©^^«ITSv^-^A^S|-r 

s (H^irr) o mattes 7u^-?ffi&%&mvm%&5\zMm 

$tlfcDSE £PSE <h©Pflt loxP <Hlx., DSE©±Sft*rc«PSE©T»ft^ : fc5 — 
loxP Cre^>/^K^W^nTV^l/^-a-^tt, ^Dt-^ 

®tt^>WT$>^^\ Cre ^>/^l«$n§i loxPF^omm^i: 
D DSE&SWSPSE 35i«J D HiSnt^Pt-^S W7iRSIl:^ 0 siRNA (Z>£ 
«a$n§= £fev cn«-/nt-^W: loxP ^|Hfib^cMi?^^^\ 
T>^ir>X3—FDNA^fe»-fe>X3-FDNA^tPJ; -5^-00 loxP &WL 

if. CRE ^>A°^K©#^p^J;D siRNA 21 £*>T^£. 

($j7L&\ TTTTT) 5 £—^<£> loxP £fif*_3££*re#& 0 CREX>A° 

yTmm-efem-tzfctb. smhvQimwm-znz. cm^y^^mommz 

-FDNA^cfc^iz:>Xa-FDNA^^$n> XrAl siRM#t£/$£tl£ (0 

DNAJ ^l^fe siRNA ^~>X^A», ^0t^«fi©»tiAt,'iS§ 
|*n?y>5f-fe>X RNA, -fe>X RNA £51St2^ siRNA £#J&£1±£ E t 

# % $jhmmfmmmxte£&ff5tz$>te> ±ib siRNA ^->x^a^^^x-^ 
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1 7 

^ — btl&^ (Y. Niitsu £>, Molecular Medicine 35: 1385-1395 

(1998)) , znt>\zmmznz>%(D'vnf3;^ 0 sfc, *><;vx^^--m&<, 

^>^;l/SDNA(Zanta M.A. et ah, Gene delivery: a single nuclear 
localization signal peptide is sufficient to carry DNA to the cell 
nucleus. Proc Natl Acad Sci USA. 1999 Jan 5;96(1) :91-6)> ^PUT—V 
»tt£^<£?&^$f>DNA, ^fetenaked plasmid feS7c$KS£fflU£ Z. 

(Liu F, Huang L. Improving plasmid DNA-mediated liver gene transfer 
by prolonging its retention in the hepatic vasculature. J. Gene Med. 
2001 Nov-Dec;3(6) :569-76) . #fgej#£>»> ^<9^»JT^T£ 3 fc, 
BJ(DsiRNA^vX^A^^>^MDNA^j#^-&^e:«t^J;D, I«f 

:felATWu siRNA ^^X^A^^>^;|/M DNA ^Ji^#^$n7t^vX-x 

(Z) ^/ 7 ^_^^ T >^>XRNA, iz>XRNAS^$i±^^tt^<^ 

PI— 0^^^"^e>T>^-fe>XRNA, -fe>XRNA£ 
f!i$t§«fi!ci:tT}t m«\ T>^ir>Xn-FDNA43ck^-k>X3"F 
DNA©±8lEfc: j en^tlpol I II^©ck -5 &0^RNA£J£S£ W#3 7° D ^ 
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DMtsut^t-So zKDo^m^mizti^y b*mAVfrmj&m&mik 

ofc -^(Dz:^MDNA (siRNA3 — FDNA) #**.&*U *©W«fc*n*n©* 
^ 6 y >XRNA, -fe >XRNA<h £f£gi W#3 «fc 5 K 

i^e,n5 0 e©*^^ ir>xRNA, 7>^>7,mk(D^mz&ftimn 

SU©«, ±aib}feX^MsiRNA&^b#^->^-7"A^bT> T> 
3Hz>XDNAi-te>^3- FDNAt^ra— DNA0±iCi^lRl#^i2eb, ^tl^DNA 

-FT&DNA— U># — -fe>XRNA*3-H"T5DNAJ ©)HicPS^$nT\ r-fe 

>XRNA£3~ HT5DNA-*U >T >^>XRNA£n~- F*rSDNAj ©II 

tJoTfeiK eicD«^&Wt-^^v'X7 : -Ai:«9^^tl§RNA^U>*- 
«5^;i^-ytL/, ^©MM©^>XRNAtr>^-fe>^RNA<h^'& (X^A 
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1 9 

NA (J^&^SWmfe^niMA^rf ^siRNA, PJ— (DU&)1&fc^mMA(DmteZ>ffi& 
K3fT5siRNA, ^fc«I^--^W5ie- : ?niRNA(DlWl-gK&^Mt"^siRNA) 

bTll #iJx.«\ T^t^n- FDNA43J:lX-k>Xn— FDNAC9±^lC^n 
■^n P oniI^cDJ;5^0V^RNA&^b#^yo ; &-^^^$-^^:T>^-t: 
>Xffl»t7b« -fe^RNAfggl^-fey h^^n^tii^t, Cti67J-fe 

tfcMWI^Y-*", GF P^t'Of 
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2 0 

yXfA^iAt§«fi siRNA««RNAi®MS^fflilT^o7c:Bi¥LSjtJli 

ff^L^o *7c, «#J«^i:©Sli©dsRNAT«> M©^^S#^it 
bU«tK 2^siRNA^e/X^A^SA$n^>«ibT$f3i"e^§o b^b 

;l/->^A£fe(Virology, Vol.52, p. 456 (1973)), XU^ hn*-l/-y 3 >S( 
Nucleic Acids Res., Vol.15, p. 1311 (1987)) , U #7^^ ~> 3 >$KJ. Clin 
. Biochem. Nutr., Vol.7, p. 175 (1989)), *J 4 \Z<kX) HS^SA^ (Sc i . 
Am., p. 34, March (19 94)) , i?— BM&ttZ Z WPfo 
mm^(DmXlsU, Xl/^7 hD#W -> a (Nature, Vol.319, p. 791 (1986 
)) , #Ux^l/>^U3-;i/^(EMB0 J., Vol.3, p. 2717 (1984)) , A°— ^4 
^;i/^7>?*(Proc. Natl. Acad. Sci. USA, Vo 1.85, p. 8502 (1988)) , 7 &u 
r%Z7 z rV ^-^7A^^bfe^(Nucleic. Acids Res., Vol.12, p. 8711 (1984)) 
mz^fr^>Z\t.-ifii2^^ a 

JilBsiRNA^^XT- A^A^tLfe»§S^-r^^'i: UTtt, siRNA^ 
g§ ^ A fc#Jt«j;%DNAi3^J £ 7° a - 7 & ^ ^ « 7° ^ -f V- <h bTA-f 7 U ^ 
-fif— >a>\ PCR^^©^©#feici:D31^-r^e:tt)i:#5^\ 31^- 
^-^#Xfc^^^-tsiRNA^^T-A^^$tlT^^^#fctt, ^-©S 
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&z.tt£<, mzsiwmmisx^i»%Mxv, mx^nrcmm^mnT^tu 

mz±M^immm^7,^^mxv. z<D^zyx^^^wvrz^mmm<k v 
mzm.mt.u<, mimm^-rno^m^m^x^j:^,, —m&^mt. sirna^ 

I^^^-e,©^^ (#!xJ£, CBA/J XC57BL/6J) b.Jc7, (W%-t£, C57BL/6J 
#l^^t5o C57BL/6J^7c^F[ (CBA/J X C57BL/6 J) /W 7' U y HY^X©Vi 
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2 2 

NAfggis/x^A^ffl^T, mmmmtpom&mz-i >^rifu~-z/3 >^it&z\ 
t\z^x), mkio&m*m&ttz.t.imuiii3.z* sat, ^ovtcmm^v 

^&\z&v) mmvmm t tezmm^mmzmm v%&z\thx^% a zkd^v 

*5gi0ffiOiiH IffllSirtTs iRNA^-f y *7 U — ~>x^-a izm 

^@2^e»/^^RNA^S«^$n§, b< ttffitCDcDNA^fettyy ADNA<Z)s 
iRNAglft^© (^>^A&) 85^»fM-DNAK:<kr>T3— H$n«8NA«j&>&#|^ 
ClcDJ;575:_hIBsiRNA^^M#^^Ttt, r^>^A (&) siRNA 

j t:%mm~fz>o mt>, ^mmz&^x i^^asirnaj tu, mw&&M<D 
^BB^j^oat^^wiiWb, mmt^mmmm^mm-r^Tcmzm^^ - 1 
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2 3 

mA££©DNA£ffiSW&-fe>XRNA&n— H LfcDNAt^-&L/fc— ^OsiRNA 
n-FDNA (OT rsiRNAn-HDNAj <t^<5) £<Z>siRNAri- KDNA£#E 

tf «fc "5 ^M(nJ b T, T>^-fe>^RNAt-fe>X RNA tl^tl^M £ it# § 

±IB r^>^A7j; siRNAj fciu IBWffitGDgB^L W3:#5£® cDNA SB^J, 
cDNA ^ y ^ U -fc^Stl§l2JiJ*fe«^V ABB^iJfr B3te;tl£ffit© 

Tuschl S (mM) ^cfcDIS^$n7c^S21~23^*j-fcPS^$tl-5fe(DT«/^ 
<, ^&£^$&UfgH©ft£T&nfc£ #!J^«\ 15-49 MMMt, fffMlzt*. 

is~z5Mmtt. zz\zii?mizfe 21-30 mMMt-fz>z.t&i:^%o ^rc, ± 
ib^>^a siRNA (D^mmmz, mmm.fc^(D$m& rnai mmz & vmmvm 

(^ffi) *s#mKt> 3' mtmm^mmi^x^^mmr^n^K , ±t3RNAi 

^mrs*g»«. 2, zM.mzm.Mzn~r, wM%)M%mmvn&MM%t 

~4tstt5^a:^$5 a sfe, ±Mhfr£o\z~ m<D$*mfflmzm,ft^ 

Mk^m^fz:m^thX%^ a siRNA :7-f T7*^ U ■ — ISy^f Atio 

T^^tl^ siRNAj JiizEOcfcafc, RNAH±^W^^ ) z:|t|iRNA®^4 J ^ 

£7c, siRNA ^-f ^^U-§^^i±§->X^A«, _hj7jl L-7cJ; 5 
(siRNA 3- H DNA ^fefetf J;-5^|BlbT— ^©7°n^E~^^|i^fe^) izm 
Ztuf* X'r&mo siRNA ^SStf§j:5^I^§ < i:§e:ifeTf5. 

-^©T>?-k>XRNA (09Afc& ^>^£&ffit@B#U &ZW±ftM(D 
cDNA @3?iJv cDNA 7^ U -^^n^@B^J^7c^V AI2» S^fcJ 
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2 4 

nz&Momm) sn— f vtc dna ^^ntfflffi-rs^>x rna s^-f L7t 

^bfe«^t)«'HJ^^n^o _hf3X^A§!J siRNA M^U-^^?' 

DNA) SB^Jt3' ^«fcffiS©;\°U>Fn"A©3i^^U#^i5^Jt^{ix 

-£igM§U ^©77^"7"^7^U>^t§i:i i fet> -*itDNAJi© 
3' WCA 0 U>Fn-A^t£^£i*&o £©JRIBT?> DNA #U^7-^t DNA 
U 7>ft>X3- F DNA tliMl5t>X3- F DNA SI 

^©7\°U>FP-A«jt^WSfccfcD-^i^b, T>9Hr>xn-FDNA 
*5j;^-fe>X3-F DNA Sl*EtfPffflB25«t*a«rrs^7-f ^-Sffl^fcPCR fcl«fc 
0 . 7tAI s IRNA ^ U -£&PL~y F ^tf-^Si DNA 
Z.(D~ifm DNA ©Xf^S siRNA ^ ^ U~ y F^fJJM^^O&C 

X^r A33 siRNA ^ U -f6I^fAM^cStl5. 

t£&, JifSX^AMs IRNA^-f X*^ U -Sm^X^A^ £ ttX-^A;l/-7°M© 
siRNA^^^nSc ^(DX^A^-ySOsiRNA^V^Tt), ±izfi£)S^ £ 
^c^n^-SMRNAS^ (X^rAgfrfr) ©fiSfcJu 15~49^»M<h, 0 

mmT*&n&mzmmtt<* mxu. ^n/t-u-^tRNA^^o^^RNA* 

±fB r^>^A^r>5 : -fe>xn-FDNAj fct ftKDS^J^BK^^ $i 
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*.fcf, 4i« rA,G,C,Tj ^flS^cWIM^J^^0M^#^@5^J©S-&©4 I ^e) 
lvrm?fe«£V^ ??^L<«siRNA(Z)cfc57 t J:0^RNA©^^5gb7cpoIIim 

& § mm o v> tn? ftotfei^ 5S3B3&a£<z> & * l < s sit 

izmmzm^&mmzitzrzisb, m i bjc^-t ^ a t-o©^D^-^ tsiRNA 
pdm£<Dmmz&~*—&~&m?tz>z.zi-t)m&i'^° 5^- ^— & 

^7c, ±my°wE-^tiyX. mm*imt£7°ti*:-?%m^z>z\£iz£Q. 
ffim<D?4 ^ >^TsiRNA^-r y*? z. t %pjmtfcz>o tore 
mmm%fcy°u^-?&m^%z:£iz&Q&M(D$£§: • frikmmm-vmm 

mm vfrMftiziz, tmrnmrnizsimkomm^mm-r^ z. t& 

O^-^fcUifBifRiirr&So ±ffHsiRNA7>-r^7>U-^vX7"A^ DNA$r 
£fr 5 7c s?> fc, _h|3s iRNA^ ^ 7 U t- A $ - 2 § - 
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2 6 

&siRNA^-f U -^i^>^rAT$S. 

* fc, ^n^nsft § s i wk&mm u#*s i rna^ -f ^ ^ u — skb ^ -x- a * 

NAi: IT, 411 rA,G,C,Uj £siRNA^:ft#£: VtfflWzZ D^#3IB» & 
fcSRNAg(&£/Sb#3 f-siRNA3- FDNA> X^AMsiRNA^-f ^ U -f8 
5yXfASMtT^J;<, ffi^(DcDNAS!fn- ; feb<tt«©cDNA^-r 

NA3-HDNA<£«lJ^bT ! b e fc^o 5 fcsiRNA^-f ^ 'J-^ivXfA^ 

i RNA^ -f y ^ U — ^ t- A £ fcJ: JbiBfBffc© s iRNA^-f rf 5 U — 
^©i^SlitlAt^m iufBsiRNA^^^^U"^~>X^A^fe« 
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#;i^>^A2fc(Virology, Vol.52, p. 456 (1973)), Il/^hn|"^ya> 
£fe(Nucleic Acids Res., Vol.15, p. 1311 (1987)) , U^x^a >*£0. C 
1 in. Biochem. Nutr., Vol. 7, p. 175 (198 9)), ^7 ^ )17.\Z^V mmmX^i 
Sci.Am., p. 34, March (19 94)) . SitiRT§ d 

Ht#JfflflS^©*AT^ Xi># FD^I/-ya >?£(Nature, Vol.319, p. 791 ( 
1986)) , #UX^1/>^U3--;W£(EMB0 J., Vol. 3, P- 2717 (1984)) , A°- 
5^#;l/#>i£(Proc. Natl. Acad. Sci. USA, Vo 1.85, p. 8502 (1988)) , 7 
/fa;t/7^U^-^A ; £^bfcyj^(Nucleic. Acids Res., Vol.12, p. 8711 (198 
4)) mz&QftStiiifi'V&Zo 

# — <£ff*.W£:V**&fc:fci, siRNA^-f :/^U— fg^X^Afcl&Sib 

±fBsiRNA^<^^U~^vX^A*fe^©^^SA$nfc«^51 
— LTsiRNA^-T U -^>-X-xA^^SA$tlTV^Vv»#©^ 

it#>. mmfc^^zv-^^-t^Tzmz, zwmmz^n&siwkzi- 
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2 8 

^:«^Bj(7)siRNA^-f 7 7 U-^^XfA*^^«tiAT5Ig, tft 
*S§Bj§ © s i yXfA, J; £Ks i RNA^ -f ^ 7> U —58^ z/Tsf-J* ijffl 
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2 9 

TsiRNA^«t-§fe^©^^^HT^§ 0 (A) -^<Z)U6 ^O^-^H 

4^<5DUS#tp-r^o fbt, ^$nfc-fe>X*3ci;r/T>^-fe>^RNAttTn 
-jVUT, 3 , *^4^S©^m^#X.fesiRNA — (B) AU 

^Fo-A^-f^iv'XfA^I-. *ffefc* -fe>Xn-HDNAtT>^-fe 
>X3 _ FDNAt^ZimiIi-75:o^:siRNAn" FDNA^r«^-> ^©WSt^n^E- 

H 3 fet* /W^n-7>f ^>/EGFPSr^bT^^»^EGFPt^-r^siRNA^ 
i^rASiAt, EGFP©^WM^^^"rWr*So (A, 
D, G, J)tt> Hygromycin/EGFPO^S^To *ffe©A*;KB, E, H, K)te, D 
sRedCD^^^^T^So £©/WKC, F, I, L) Hygromycin/EGFP 
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3 0 

H 6 fcL siRNA^-U rf^^ H©3" ^iOfi^l^^^W^®^^ 

^^fACiDMMM (B) BiCfe^T, ^>7i7- 

if Sttffi > ^ ri > h u £ utsa u £ - # ^ f-> ^— 

- > tefcTT S s i RNASr^^t" 3 ^ ^ - (pHygEGFP/ i /3-catenin) ^iAtfclft' 
D, E, F U^CD^Z^ — ^ (pHygEGFP)^¥Ab7c||T^Dv utl^fS 
^TttjS^^^tt^lCfcOJfcfibfc. (A, D) teHygromy 

cin/EGFP©^*. ^©/Wl" (B, E) f*j3 #^>£>f£3a^ ^LTWJJ© 

(c, F)«, eine^fi^i^Wfe^^— 

| 8}1 ^>^/ A ^siRNAtX^AMsiRNA©RNAi^J* ; &it^tfbfe^S: 
^t-BIT^S. pU6tandeml9«^>^Aia, pU6steml9teX^AM©siRNAfS3l^ 
cont.fcJSM (^<D^^— ) 
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11411 b U 5 > ^ U #if A £^t? RNAfe^#3 #3 b # SO 

HI 5H b U 5 >^U#1t*-r Ac0ir;i/77 o P-fe^~>>^^J;^siRNACD^ 
(Dil^^^-rHTr^^o 15^T^tMTSl©«]i^g^ 0 > siRNA^« 

HI 6te, RNAiz;i/^7°oiz>y S/>^l3^^siRNAcD^^^Ty;^^» 

HI 7lt Cre-lox^X^A^ffl^TsiRNACO^§fiJ^11-^«©—^J^ 
t"H"e^§o 

o 

cdh i9bp~29bp©jKu >mit^m^m^%^^>^jAumkm^^t 0 
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<DH Q(Dmmz5' U>^b^\Ttf>MDNAU>*-l^r^-f^r->'3>^ii-7c 

02 011 M 1 9©M#CD07rS^o 
(Dfci, Bst DNA PolyierasefciSNickfflSffi^&OftHlijlEJlSHTftS. 
(Dtt, DNAU>*— 2^^-f y-; >b7clUT^§o 

(DH Bst DNA PolymerasefcJ;^Nick^^^e)C7)iig^jSHT^§ 0 

12 211 i2 1©i^0BT^^ o 

siRNA^-fy^U-^^V • 7-f77U"©i^5o 

siRNA^K y^U-Sg^yi/ • ^"^U-©BspMI^|frHTSSo -fe> 

X3- FDNA£T>5F-fe>Xn- HDNA(Dra^LoopiBJiJTTCG^Atl«»«'S-«, X 

^-^7°(§)-2^3ttf 0 

(Dfciu KI enow Fragment fci^TOL DNAU lB&Sc, lEIS^iei©, 

siRNA^-f U -^iy^fA^iBTSS. 

I2 3tl i2 2©M#©llT?^^>c 
<D-2H JilB(B){C*5(/iT, -fe>Xn-FDNAi:T>5 1 -fe>7>n— HDNA©W^Loo 
pgB^ITTCG^An^^^EIT^^o siRNA^-Y X^ U -fSSI:/!/ • 
— ^BsgITr-KI»fr^ 0 

(D-2«> T4 DNA Polymerase&Ccfc-S-SfSHfcU DNAiy>#H^ gag^©^ 
siRNA^-f y^U-fg^^X^AO^^cHT^^o 
02 4H j$tJ20bp~25bp EGFP cDNAiffM-©p®^^fC^t>L7b0T^§ 

DNAHfJtfl il9®WW4^ 0 
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i2 5fi 2n-~>^2?-<DMm*w&m\zmt>hfzmT*&%a mm 

UB^P^— 37#J#^7D— — >tfH7& — BspML KlenowTHfik tRNA^D 
t -37^n-->'^^^"H BseRK T4 DNA PolymeraseTWSbfc. 
12 611 EGFP^^&^MSllM^^bfe^^^-r^XTfeS. 

02 7fl pUC18,U6 GFP25 siRNA lib-loop-, U6 GFP25 siRNA lib TTCG, tR 
NA GFP25 siRNA lib loop-, tRNA GFP25 siRNA lib TTCG©&1f >y;MC*5tt£ 

12 9te, siRNAMTT/^-f^^^^-fcck^^ittlli'M^^ti^ 

03 0«, siRNA^HIV^^^-^J;^^«J^^«TrS§o 



03 iteu siRNA^^>^;i/M^^^— \z&%mW®ffl%h^%7K'TM~e&z> 



i3 2«, siMA©RNA|Wl±^-a--r?>z:SliRNA®«4 l ta^^^^^^^/t 
;i/^^t?siRNA^^X^At-^^-5^Wi»J^^-r0-e*§o &w>m% 

[»J1] siRNAfggt^^-fc£§RNAi©lP» 

m.&??<n^ & s i RNAigspa^ # ^ - tc i d -mm b# § £^t* b fc c 

/Vf^n^-f v>/EGFP^§^^~- (pHygEGFP) M>^-W>hD 
— ;i^DsRed£fg5rr£^^~ (pDsRed2) SrA^bfe (Clontech) . siRNAfg 
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^/7^„^ hhU6yn^e-^-^#^bfey^X5 FpU6 (Ohkawa, J. & T 
aira, K. Control of the functional activity of an antisense RNA by a te 
tracycline-responsive derivative of the human U6 snRNA promoter. Hum Ge 
ne Ther. 11, 577-585 (2000)) £/Bfrvr**bfc. /W #UV( 5/>/EGFP© 

CfflVifc^^^— J-»U6CDTaEfcBspMI©KSilfiMa[t, $e>^©TSStCTJ©Bs 
pMI©K»i8M££iS!fcN U6^D^E-^©iitTt*6^T«E55«BspMIK:<fcD«»f$ 

**^^ffiSt-§*^^«^^^-fe>X3--FDNA^ffA-rs^t^i;D-fe> 

U •k>^RNASPS*'fey h&#*.;fcpU6 CjfXUT, siRNA^i!^ 

( P U6iHyg/EFGP) £*ftS§Dfc 0 --^r> D6^n^~^&ffl^fc»&. ^ 

^SUt^S, siRNA»^^^-J:D5gS$n. M&ftT0)$£n£siRNAW: 
, M3'*w^4^^U^F©^mbfc1t3fi^T^o -r^t>-fe, ^©siRNAfi 

) o 

JifBpHygEGFP (1/ig) , pDsRed2 (0.5/ig) , *<klKpU6iHyg/EFGP (1/ig) £ 
t FHeLaS3«&KU# 7x^>a ( U l7i^ h >2000) nb?>X 
!7x*->a>bfc. h^>Xyx^V3>4 8»m^37°CT#gb^ * 
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y?—~f)V3 y V D— ;KDpDsRed^SA$n7cMT«, n > b n-;H££pU6 

A$bmzmm\zte<* ^rcsimAmm^^-iz^^mmm^mnm^t^ 

-r§«tt3>hP-jH-Jt^ pUSiHyg/EFGP^ASrtfM^bT&tK 

^7c> mmo>mtit%*? t y xcosmm&m^xft -Dtcio -^©^jh, pDsRed©^ 
izte±<stm$m^ mgEGFwmm^mmzmmisfc m^-f) „ 



mAi(D$j}M%mmik-r%fr]sbiz, mou^-^-m^tvx, ^)V)vy 

HeLaS3 MtC0S7«^10%^^j,B«^W^>^^ 
flfi-e^aibfeo #ig§t« (3 X 1 0 4 celis/>->xJ!/) ^48C7x;wyi>— h© 
^rdMdt^TCo ^>7i7- tfl/#— ^— MtfT^fTOfcSbiZ. 30 ng ©RS 
V-^5H^^v'7x7-M^i'^- (pRL-RSV) 15 , 30 ng ©*^;WP 
yy^— i£fgil^37— PGL3 (Promega)^^^^?^*©^^;!/;!/^^^^ 



WO 03/046186 



PCT/JP02/12447 



3 6 

000^ (Life Technologies) SrfflV* 'J^7i^">a >?£kli; Dffofco 

HeLaS3Ma-T(D;i/v7x^"ifBW^ : £04iC^-ro 04A«, (30 
Ong) <D s iRNAfg§I^^~£S A bfc^^U siRNA^#At"^> d <hfc<fc D 

NA©^Tn^-7jC7)^^^^7 0 ^xa Ft^>7x7- tf^tt^^fL 

^mm&^ZJX&^lt* £fc> 04BfckL siRNA(Z)SA«^^^7c^©|gl^ 
£^T 0 tK^;W1/->^3:^— felcMt-^siKNA^^^^-^ 

]gft#W«T£l±7Co -75> ^SW^^r;^7JL7~^m-SsIRNASS3S 

R-fe^tf^^^^^^^-r^siRNA&^-r^^^^-^ 
-> 7 a: 7 — if ^<D4-D CD^& & W %> s i RNAfg^l^ ^ 

37"tJ^>ha^075H3 7 ^V>'7x7"ifW7^"t*tHeLaS 
3«kh7>X7x^ya>^Tofco &43, C©4^©^§gMW 
-r^siRNA^M^^^-©-fe>X, 7>3Hz>*3- FDNAiB^J^^T^-To 

4^ ;WI/->^x^-ifO^#:-fe>XM : 5' -GCTATGAAACGATATGGGC-3' (@S^)J# 
-*§■: 1) , 



WO 03/046186 



PCT/JP02/12447 



3 7 

OgiH&T >3Hz >^$1 : 5* -GCCCATATCGTTTCATAGC-3' (IB^J#-^ : 2 ) , Ag^ir 
>^II : 5' -GTTCGTCACATCTCATCTAC-3' (B3^l#-^ : 3), 

AMT>ft>Xl : 5' -GTAGATGAGATGTGACGAA-3' (@B^J#^:4), B^-fe 
>7,m : 5' -GTGCGCTGCTGGTGCCAAC-3 ' (IH»-*f : 5 ) , 

: 5* -gttggcaccagcagcgcac-3' (ga^wt: 6), CgM£-fe 

: 5' -ATGTACACGTTCGTCACAT-3' (IB»^- : 7 ) , 
CgiH4-fe>Xii5' -ATGTGACGAACGTGTACAT-3' (@5^J#^ : 8 ) , 

r] >hn-;i/0D^5->'f ^^r;i/^7x9— if Ofe>;*«SifiS^ffi) :5'-GTAGCG 

CGGTGTATT ATAC- 3 ' (K^J#-*t : 9). (X >3H?>*«S*I*^m) 5' -GTATAATAC 
ACCGCGCTAC-3' (@3^J#-^ : 1 0). 

^m^nfco -r&fct^ MB^-r^siRNA^^^^-TttftfeWMSffi^ 
-x»n^n^nu%, 38% ^^zsm^^r^r^ mm^Mt^sm 

JLfBir>X, T>^-fe>XRNA^U3^^k^F^n^n^b7t 
. 21 0s iRNA^ U rfp? ^ H ©IS^JTOT^S 

7}^;WI/-> 7 x 7 -ifOfflMfc-fe >Xl : 5' -GCUAUGAAACGAUAUGGGCUU-3 ' (ffi^J 

: 11) , 

0^-&T>^-fe>^«i : 5' -GCCCAUAUCGUUUCAUAGCUU-3' (gS^J#"§- : 1 2), Ag& 
&-fe>^it : 5' -GUUCGUCACAUCUCAUCUAClTO-3' (I3»^ : 1 3), 
m&T>^>Xm : 5' -GUAGAUGAGAUGUGACGAAUU-3' (ia^J#^ : 14), B§P 
ffc-fe>*0[ : 5' -GUGCGCUGCUGGUGCCAACUU-3' (BB?!ISM§- : 1 5), 
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Bg|$&X>9H?>7,II : 5' -GUUGGCACCAGCAGCGCACUU-3' (|H^lJ#^ : 16), CW> 
<fe-fe>Xit : 5' -AUGUACACGUUCGUCACAUUU-3' (gE#l#^ : 1 7), 
Cm±L± >Xii5' -AUGUGACGAACGUGUACAUUTJ-3' : 18), 

3>hD-;i/©C7^W^^r;P^7a:7-*if (il>XiI^*^m) :5'-GUAGCG 
CGGUGUAUUAUACUU-3' (EJHtf : 19), 
(T>^-fe>X$Iii^ffi) 5' -GUAUAAUACACCGCGCUACUU-3' : 2 0) 

o 

JhlBRNA^-U^^l/^H©^^, RNA^HModel 394 (Applied Biosys 
terns) £ffl^&o £jfcRNAfck JK««^n, X£ U;W7S HWSSEffi^^S £ 

y;i/^S'©»tfl^ #RNA«NAP-10^J ^ A (Pharmacia) 

y~-y>¥Ay7T~(V>nMm4k±W^7k (PBS) pH 6.8, 2 mM Mg 
Cl»)tl;SiSlfe. ^TRNA^U^^l/^FSX— — U>^S*fc- T 
n— U >^ilOjtiM«^0DRNA*Sp#b, ^ntl^95°C, 1 #|BK >^ol^— 
3>U -e©^ lQ°ClZ^mV, -^©»o< 54ttT?2 ^P^HtT^-T^ 
££fc<fcD, llbfc. Jltl6siRNA^-U^^l/^H*±IBtl^«fc:HeLaS3 
«fifciAb, iP'>7i7- fc*?£ffi£$J5tb7c (®5b) o 
6-^W^i-^T^siRNA^U :=Ds # PlCj:5^7i7- 

^Un^^l/^HSA«1 nM, 0.1 nM IZ&^T. siRNA 

^bfc 0 d JifB^TOtCj;^^31«I®I?gft©^S«, ^S-siRNAcT) 

4 ] s iRNA03' MmommmMom^ iz^zbw 
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U6:7°n^:-^iCcfcD«£n-2>siRNA^ 3' 5fc$8fc:4r>©£ U i?>m&<o&m 
Blbashir&tt^3^5?3^7/tx©in vitro^ifekll&^T, siR 

5££:£$R^UTV>5 (Elbashir, S. M. , Lendeckel, W. & Tuschl, T. RNA i 
nterference is mediated by 21- and 22-nucleot ide RNAs. Genes Dev. 15, 1 
88-200 (2001)) o -ir ±fSsiRNA©3' jfcm\Z&VfZ> 4&M<D9Zttiti** siRNA 

_kf3§MM 3 <hlpj#fc^ • ?«b7Co ^^5^^ )Vzs7 x-^-^Z 
MT&s iRNA^T U ^ F t-f > h D— )V<0&9 Xx 

^— iffggi^ ^—£$1* &*araeLaS3*B8&fc:±BB U # 7 x £ ^ a >fet£«fc 
DIAL> ;P^7x9— ifflffe&jWfebfc (H 6 AC) . 

iic^s^oi^icj; v) . mmmm^mz^r^mm^n.Bnm^^r^ 

-^©7c£>, U6fccfcD^Stl§3'^^4m*<Z)^ffl^WT^siRNAT ; fe> 2it 
[H»<J 5 ] Wf© HPf»J 
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^M->7i7- -£38^^ — (30 ng) , >)5W^^>7i7- if 
fg^<^7^- (30 ng) SWk>7i7- iffe^4&fc#t'SsiRNA£fg^r£ 
^7 7- (300ng) >^-7"i^>hD-jra5^-7?7^ h>^-i£28 
— (100 ng) <htt>(CHeLaS3«^n h^>X7x^ v-a >b7co & 
4o v n>bu-)Vthx. *#)V)Visy^— ^m^Mm^Tc.^^ i^C&tr 

EJ6Bt^TSI^ MJVzyy ^—WzMTZsiWAmM^Z (U6i-Firef 
ly/Renilla) (D h7>77x^ya >!;<t^ ^^WScfcU^S W ^;i^> 

^7^— (U6i-Renilla, U6i-Firef iy) £ h r> >X y 3 >L7cig£-£ JWJ D 

^mmmiz^xu, mmtt^^iHm'm.mm^iz^^^y^muLrc.. z 

IzmT&m^-thT, &tzMMf3i33>fcfc¥t LT^DStlW^ (Peifer, M. 
& Polakis, P. Wnt signaling in oncogenesis and embryogenesis— a look ou 
tside the nucleus. Science 287, 1606-1609 (2000)) „ 
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h£#l7L7cEGFP?g5i:7 0 ^X$ H(pEGFP/ibeta-caienin)^a»Xb7Co 3>ho — 

5 F(pEGFP)S:IW|il©60%3>^;i'X>h©W^Ab7t o ^M^©^ 
X5F©lAil X^-T H^f^XtlfflSg^cDii:, Effectene (Qiagen) SfcteFu 
gene 6 (Roche Molecular Biochemicals) ©l^^ffl^TillAbfco SA48Bfffl 

QA%b^-f hyiiooxwmmi^ff^s $k$m-~yw& (ubi&) & 

MT^tfbT^ (07) „ 
pEGFP/ibeta-catenin^^bTcMfeO^^BT^MT^ 77^5 H# 

£7C> pEGFP^SAU ^©mTt^^^MT^ j3*f^>OflSW 

77X5 Mmxmmtit-<xmm^^nm^rc 0 

^AIC-fieT^#lit^W-r^siRNA^^^^"(pU6tan(leml9), *i^fA 
JV-^(7)RNA^^^b»§siRNA^^^^-(pU6steml9) SrfflV^T, 

fg^tl^siRNA^ ^tl^tl^>7 f A§isiRNA, X^AMsiRNAtfBlfe-rSo pU 
6s t eml 9 \Z £ ^Tfe^$ tl5 X t" A©13»5' -GTGCGCTGCTGGTGCCAACgugugcuguc 
c GTTGGCACC AGCAGCGCAC-3 ' (|B^J#^ : 2 1) fg»fl§«Stt<Z>^*te> 

j$#Jr*gm£S8 fc^-To ^^A^siRNA^cfc^A-xAMsiRNAO^-rn^^ 



WO 03/046186 



PCT/JP02/12447 



4 2 

• ^>^A3!siRNA£t: hlTC^a^— ^ &c«fcoT5§5i£ 1*5 ^#^~(pU6 tandem 
19) 

- ^>^AMsiRNA^fc h5S rRNA^O^— ^fc<fc^T^3g$*S^^^ — (pSSt 
andeml9) 

• 3 7 >T ? AMsiRNA^t hHiynt-^tio TfSSi£1i:§^^— (pHl tandem 
19) 

• X^rAMsiRNA^t: bHiyp^E— ^— <fcoTfg5E$ii:5^ ^ — (pHlsteml9 

) 

LTtt, &Z>mM<D7°U*:—&\zmfet£tlT, hU6:7 P^E-^-, th5S rR 

9 ] CMV^P^E-^*7ctttRNAyP ; e"^^«X.7csiRNA^^^ 

^t+K h^^fP^-f ;i/XS5feyp ; E"^(CMV-/P^-^) feb< «tRNA7°P 
h U 5 >^U#itV A§«^.7csiRNA^^^^" (^tl^tlpCMV-TRz 
, ptRNA-TRz) fcr^V>T, Wtl^O^^ff o 7c. tRNAyP^E-^ 5 © 
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^oT^BJ^siRNA^^^^-t^^^^n^E-^tbT, CMV^n^:- 
^^fetttRNA^D^-^^S^^T^C^^WlMTS^eii^^nfco 
^^^^-©^tl<D5'iiJttMA^©^W^Ufe%©TfeoTt) 

[^lil 0] SXV-/^*fe«n;P^^tfsiRNA-^:mic4o^^RNAiC» 
^fc, siRNA-*04'©SS^C>5XV-/^^fc«;t;l/^©#^\ RNAig&Jg: 

• MM<tf£ ; £> RNASB^i] : 5' -GUGCGCUGCUGGUGCCAACCCgugugcuguccGGGUUGGCACCAGCA 
GCGCAC-3' (mmm^r : 2 2 ) 

• SX^y^^frRNAlE^J : 5' -GUGCGCUGuUGGUGuCAACCCgugugcuguccGGGUUGGCA 
CCAGCAGCGCAC-3' (@B^J#^ : 23) 

• /t;i/S>^*a tTRNAK^J : 5' -GUGCGCUGCUGGUGCuCAACCCgugugcuguccGGGUUGGCACCA 
GCAGCGCAC-3' (|3^l#-^ : 2 4) 
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^± © E t j5> B , si RNA - 4 s S 7, T y ^ £ 7c &/ \VV v S ^tf «b © T * o 
T*k «W*^O^^S6*WK:«l*!lb#SJli:^$nfc. siRNA 

A (TetON^) ^^n&tlTV^COhkawa, J. & Taira, K. Control of the funct 
ional activity of an antisense RNA by a tetracycl ine-respons ive derivat 
ive of the human U6 snRNA promoter. Hum Gene Ther. 11, 577-585 (2000)) 

^>X^ % />©^h^-y-'f £U>^l/-^iS»WA£*XT^ (HI 2) 

mm) wz&^x. mwfe&tmMZfttt^tz$>&. cnwji+ofhy 

iM*i?y >u :7Vyit-^>/i^Sf^> b Mre^n^e— ^^-g-U fe^'tt 

l>— ^gB#ia*ifA£ftfcb hU67°nE-^^WT§siRNA^^^^— &MmV 
, TetONm^fiJ^bT, siMA^^^^"^*tt§3t^»J^^^^T^ 
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CH»Jl 2] RNA-fe;P7 7°D-k^ ^>^tC<fcSsiRNA©£j£ 

RNA*fctt-fe>XRNA&^$^^S*t^§ a ^^ir, 7>ft>73- FDNA 
&Z>mt1z>Xn— HDNASWU ■e©5 , «, 3'SfcU^lf^A^tWrSRNA 
SB?U£n-Fb£gH£ (R»E?!ln--F««) ^n-6ti#^5>n, £6>K:, 

fc 1 ^ (02) ^ffl^T, ^tRNA©ii;i/^yn-fey>'>^jgJ15jO^ 

3^^Mtt 014, 1 5\zWk^)Vyy°u^ v ^yy*oM^W^mz^ 

^iHMloil^H 1 6 t^to M 1 6 ©Qc»jA> FcD^fc, #A>F 
CfcttST^ ^$n§RNA^<D*3g^bfe 0 RNA-fe;P7 7°n-fe^/i/>^fc 

-o x^^nfc © ens, a* ©rna^js l^a* > F^mm 

$nfeo 21nt©fi$0siRNA©A*>H^Stlfco Z\(DZ.t&t>, 02T 
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[^Jfe^l 3] EGFP mMh^mmtVTcsimh^^ 7*7'J-^5yXfA© 

EGFP mRNACD^ >^AftM*^i UfesiRNA^-T -f^S^XxA© 
f£J4*frofc« f£©l&£Hl 9—H2 3fc^-To 

(a) 3320 - 25bp EGFP cDNADrJf ©HiS 

WWSt)^7>^&!520 - 25bp©EGFP cDNA$r)fJ fcW 
life. 0 2 4 fc^-cDl^S^Lfco 

pegfp-ni^£egfp£:=i- \*-r&&fr&fcmmv* ^(DmmM^masemm 

C tn*? >^A&£U20 - 25bp©EGFP cDNA#r>i-£#fco ^©frJt^MS 
# &nfc»fM-*Kl enow Fragment fc«fc 0¥»5fc8MtU If^n— n 

^bfeo £<£>^^— «u //n-^>» (Swal|gf»&) ©MiBcW 

^D- =.>^$tlfc*5l20 - 25bp£)EGFP cDNA$rJt£BseRIT^«3ffibfc 0 B 
seRI^IW^«2aafe^^^*5Kai*^^^tl5fc8e>, Cin£T4 DNA Polymeras 
efc«fcB¥*fHbb&. CIAPM3Sfc«fc05fc*©lttU>ffiib&ffo^:. «±<0i*fPfc: 
cfcoTmU >&{b¥MS*^£fcO7>^Afc&20 - 25bp©EGFP cDNA|ff)t^7^ 

(b) EGFP fflRNA£i^£bfcsiRNAtf)-te>Xn~- h*DNA<hX >^>X^-FDNA 
£&^DNA!$rJf<£>-&-j& 
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9-<D) o u©A7H>a ! J>*"tri II sSIWI®B**BspMI£BsgI©Ki»S& 
m&ZnTKZo ~d€IZ, ^01520 - 25bp cDNA|fflt<h-\Tt 0 >MU>*-©^ 
jKJ&^fr^fco 9*520 - 25bp(DEGFP cDNAfrM- <t ^\ T hf>MU 

lMi^mrnvrcdmrnm^^rc (02 0-®) . 

«#J (EGFP cDM$rtf-#J!) te3rfc&5' w'J >i^«AU — 2 S^-f >a 

>bfc (H2o-@) o zKDmvj>ti-(Dh'mmoiiumy°u^:-^^^(Dm 

3f<Dn$£ tfc% AAAM/TTTTTS3 W#£ET ^ o "5 M^lfc *As c I (D MM 

M^#ftt^o AAAAA/TTTTT#JJC7)^^5' 'J>tft$nTV^ 0 

^(Z)EGFP cDNA, U — 1, U >fi-2<DmmMmzmzMst DNA Polymeras 
e^ffUBSi*. 3g^^fc#ft-r^>nickgiSM^M«mS)S^fTofe (02 1- 
(D) o dtltcfcDEGFP mRNA$SW<hbfesiRNA©ir>Xn— FDNA£T >3Hl> 

(c) EGFP mRNA^Wi:b^:siRNA<D-fe>Xzi— FDNAtT>^-fe>Xn— FDNA 

£t>^DNAgfr)t©^ o—z:>y 

(b)T^LfcEGFP mRNA$^tL7csiRNACD-tr>7,3— FDNA<hT>^-fe> 
^n-HDNA^fe^DNADfjt^AscI^L., *fi«*$SK TO*w^fe-3DNA|ff>tt 

UMLfc (02 1-©) , o^cc:©»fM**^a~n>^t-Sfe«>©thU6yo 

^-^j#Ufe^D"->y^^^-*«^bfe (12 5) „ 7°P^-^' 
©TSftfctes |iJ1S#*BspML BseRL AscICD^il^W^Sb, BspMITyn^e 
-^©IT^If, KlenowT®l$f^&£WffciL AscI^W U 

^n^m^^tc? v~~y?^2 z-mnnhfco ^od^^-^egfp mrna 
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s %m^im<DMkW)f&MmL, 9U-~y^fVTzL (Anti-EGFP U6M siRNAfSH 

y° v - 5^7? u -) (H2 2 -©) o 

025) o t h tmk-Y&iyu^E-^oTmizhmmizmmmmMpMu BseRi, 

As c I ©ggfigj^tj^-^ 0 /? o — - > ^ ^ — gTOiBspMI (Dtffo 0 tCBs eR 
IWrfeRjfgTSD, ^©^^^-©m-a-KBseRI-eyp^E-^cOiST^^W 
U T4 DNA polymeraseT-aiff^^m-ft;^ AscIT«l$i\ ^fc^ a— ~ > 
^^ffofe (Anti-EGFP tRNAIS siRNAfigl:/!/ • ^-f^y — ) . 

&\mmmy°]y • 7-f^7'J-y775 FDNA£siRNA(£Hz:>X:3~- FDNA£T 
>^-fe>X3-FDNA©ra©BspMn?^D»fb (1112 2-®) , KlenowT?iaJJSr8rtf-£ 
TO^UgBSIg^iir^eitT, ^D^, T>^-tr>XDNA, ir>XDNA, T 
TTTT^— aWco&tftofcAnti-EGFP siRNAfggi^'f ^7 U -£«lgb7c (0 2 
2 -(D) o ~>-^x>X^#f©^, i»©IWtfT^§j:t»Lfc 0 
Sll tCAnti-EGFP mm siRNA^^-f y^U-©siRNA3-KDNAcD->-^X> 

£ -my°n^~$r- (7>5Hz>xa— FDNA) (Loop&L) Hr>xn 
— FDNA) TTTTT AscI - 3' 



Clo 
ne. 
No 


7>ft>X3- HDNA 


Loop 


-fe>Xzi— FDNA 


1 


GFP 24 




GFP 24 


CCCGTGCCCTGGCCCACCCTCGTG 

mmmn: s so 




CACGAGGGTGGGCCAGGGCACGG 

G msmw: 4 0) 


2 


GFP 24 




GFP 24 


ACCAGGATGGGCACCACCCCGGTG 

cmmrn^- 4 1 ) 




CACCGGGGTGGTGCCCATCCTGG 

t cm&m^- : 4 2) 
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^1^ T>^-fe>Xn-h\ -fe>X3~ F^EGFP mMKO^ntm^T^m 

y°U • =7-i 7*7 V— 7*77,5. FDNA&^cOsgl^Oif, ^O^BspMI^JUlf 
L (0 2 3-(8)-2) , T4 DNA polymeraseTtJif^^m^iB»l§^fT3 
Jlitf, 7 >5Hz >X DNA t -fe >X DNA© m \Z s i RNA0Loop@B^J £ & 3 TTCG*t#^ 
-r^siRNA^^-ry^U— Slllfc. ^\Ttf >!DNAiJ 1 ©|H^J> rM 

DNA©W©Loopffi^J^S*«^brcD> ya^E-^^>3l^T-^-#(D8»rit^ 

immwn 41 egfp mmk^mmtvrcsimA^-fy^v-mmy^Ao 

Jhf3Anti-EGFP U6S siRNAfg^-f ^ U— (l/^g) v pEGFP-Nl (O.Ol^g) 
hHeLaS3,«^U*^o:^->3 >S ( U ^7 x. 7 h 75 >2000) 3h7> 
X^oi^V3>b7c 0 37t:T48PtSMbfc^ & 
3>hD-JVMtLT, siRNA^-T^^U— ^->X^A^^TpUC18 
(lMg) ^ffi(/iT|wIi|cD|t#^fft?fco 

^Jjl, 0 2 6 fc^TJ; 3 iCpEGFP-Nl £<fc §tfi0f^5%t5»l 3 > 
hP-JP (pUC18#AH) fcJt^, Ant i -EGFP U6M siRNA^-f ^7 U-fgglv'X 
fAiAiti^L/T^ D , FACS«|ff©l§m«©^7 , e^7 , e^©l£T : b^b 
tlTc (02 7) o ^(DCt<kQs Ant i -EGFP U6M siRNA^-Y 7*^ U -SS^X 
T-AcDSAfc^D, RNAi^S^tl> ^st^O^Wtl^^tifco 

Ant i -EGFP U6M siRNA^-f^^ U-^Iv^AO^RNAi^if^T^ o 

Ant i -EGFP tRNAMsiRNA^-f 7*7 U "^->X^A^*3l/^Tt)|WIil©^ 
(02 6, 0 2 7) o 
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mm-?— tJ-m.fc : ?tVT\$, (pGL3-Control : 7u*13 

WtbfcSB^MsiteB : 5' -GTGCGCTGCTGGTGCCMC-3 ' (g3^J#-^:4 3) tV 
It* y^/V-OlX^??— ^tRP^TjI* (B^mm, 58, 1 5 4 4-1 
5 5 3 (2 0 0 0)) \zm*MM%ff~Dfe 0 

1) mk\%Mts^Ly h©->^ hJl/77X5 F^©!!^^- 
^D>7"^y^a^e>^li$nTt/^PShuttlec7)S/"^X>XT?tt, Hindi si 

temwm^&j)^ ~>-2ji>x(d®s^ mmizu, i-ceuL ?i-scem<Dimm 

^77 5 H (pU6i-FGLB) ^HindIII*Xf«J»flfe» Klenow#lST5N*8£ 5 Fi£ 
ftbfco ^OcoRn?^OirbX, fggt^-fey V (&J600bp) £BcoRK HincIlMS 
Ufc^ — (pShuttle) pU6iHPGLB/Shuttle<&#|ggL£: 

o 

2) f§5L*7-fey h©PSuttle^6©Ad^^— ^7X5 *«ttK 
Ad^^-Offs® 

RGD^T-f A-£f^Ad^^-7°^X5 F (pAdHM15-RGD) K:RNAifggi#-fc: 
y h&zKPSCD^lCflEoT, pU6-FGLB/RGD^^bfe 0 

n> hD- Jl^tbt, -f >+J— h£J# fe/^VipAdHM15-RGDa:pU6-FGLB/RGD^Pa 
cim^ TransIT293 (TaKaRa&gf) ^WJ#7x^ya>Wc. CPE<Dffi 

^b-fe 5> 7 A@]t;i>^TiS0 VTc, Ad^ 7 ^ - £ 1 £BSAA t) ©PBS (-) T 1 
ftfbTAd^^-^ftigbfc, *$SgLfcAd^^-©^^— fc&deno-X Rapid 
Titer Kit (ClonteclH±®D £ffi^T, SiJ^bfco »bfc=g-Ad'<7^-CO^'f 
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RGD/Ad (3>hn-Ji/) : 6. 76X10" 10 ifu/ml 
U6-FGLB/Ad : 5. 27X10~10 ifu/ml 

3 ) ReLa-SmMmMM 

HeLa-S3«^5X10"5 cells/ml J; 51:11b, lml/wel lT^6well pi 
ate^#^7Co ^g-HAd vector^Moi 1. 10,20,50, lOOi&SJ^fc&well 

0pti-MEM^250uIAtl7cTubeA{CpGL3-Control^0.02ug, pRL-Tk^O. lug, 
pUC19<£l.OugJDA3fc. Opti-MEM^250ulAtl7cTubeBtCLipofectAmine2000 (Invi 
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5) JP^T 7 jc^-— -fiX y-fe-f (Luc if erase assay) 
;P5/7 7 o:'^--ifT^iz-i'^ 1 7' 1 n^^j^i:CDDual-Luciferase Reporter Assay Sy 

g #^ x. ^ a >mmmi%m Vtcy°U~ h <7 ;n;i/£500u I ©PBS (-) XI 
l§RJfe$£U&. PBS(-)^^L7c^> lXPLB^#»7x;U500ul ToiB^L £ifiTl 
5^W. St^7°l/-h$iil7i7)^»i«tfco iiBIJt&&ft$£&1.5ml tube 
»U 14000rpmXl^p B 1^>Lfci^ ±m SKfbVM. 5ml tubefc# L 7c (PLB L 
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mmmd0)i^7 3i7—^fflm9J]W:%mvTc (029) . 
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s i mmMEl ^ ^ — (DffMlts i RNAfggtT 7* J t> <i )1>X ^ U c? - <h & &ffl& 
\Z, HIVv^ h;l/^^7^ — fcFireFly luciferaseK:M^siRNA§§5t;ft-fey h-S: 
ffAT§^itJ;0, f^lLfc. SfW£b7cg2^J»siteB : 5* -GTGCGCTGCTGGTG 
CCAAC-3' (IH^J#-^: 4 3) T&D, ^Dt- ^«U6^fflV^ ^gl^n^RNA 
m ' -GUGCGCUGCUGGUGCCAACCCgugugcuguccGGGUUGGCACCAGCAGCGCAC-3' (I3^J#-^ 
: 2 2) , 5'"GUGCGCUGuUGGUGuCAACCCgugugcuguccGGGUUGGCACCAGCAGCGCAC-3' ( 
@H»-*t : 2 3) , 5' -GUGCGuUGuUGGUGuuAAuCCgugugcuguccGGGUUGGCACCAGCAGCG 
CAC-3' (@3»^: 5 7) ©XtA;H^^^$S. siRNA^v^ h)l7° 

U 293«fc5~ 8M0IT? h7>77i^ya >b7t<, -^©^TtV £K 
£ mm \Z)V is 7 x =y -if£§<|4 £ £ D RNAI &M^tc , 

immmi 6] siwmm.&y^vm^iyz— izmf^mmwrn^m 
mz, smmm^y^m^cyz-ttm^x. mmmmmm^mm^n^fc 

7 x 9— tf ^ff o 7Co 

• X5^MsiRNA£t hU67°o^-^^i;-3T^$1±§^<^^-(pU6stem) 
' • siRNA^ag$i±S^>^;i/M©^^^— (Dumbbell) 
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1 IBiicCDsiRNA^SgvX^Ao 

1 fBifeCOsiRNA^vXT-Ao 

4. fSS^tl^siRNA^fe^$n«W^l 5 0IMTS§, iM^K 
1 ffB«CDsiRNA^v-X^Ao 

5 . siRNA^^tt^RNA|w|±^W'&T§-a0RNA^4 l ^$X ?>;?*fcU/t 
^^Sr^-tf, if^lfBmcDsiRNA^^X^Ao 

6. S7?^f0-^©II^^7^>T$D, ffc^^>-;i/T&§, Iff 
IB^OsiRNA^i/X^Ao 

7. 173>M7fBCD^XVy^^tJ\ if5}c^5fBm0siRNA^S^7;^Ao 

8. 175M7fl<2/t;]/v£^-fr> «^5|Bm<DsiRNA^->X^Ao 

9. 175M7iH©;t;i/^J;^5Xx'^^©W^^^, lf^5|3«©siR 
NAfgfl^X^Ao 

10. yn^-^/&tpolll^^fe»pollimyn^E-^T^^> fi5fo®i75S 
9 ©^Tn^^|31fe(DsiRNA^->XxAo 
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11. poiinr/n^:— ^mQy'u^— m^mmmi om^na* 

\Z f Bi£ <D s i RNAf§5I ^ A 0 

12. yp^-^^ilwt^fe^T^s, H ^ i 75M l imvfn^c 
n^Yift^&nT^&ft^ii mi 2 ©^-rn** tfsaosiRNABSt^x^A 

o 

14. jjtf© (a) - (c) ©i^-rn^©^-5fcioxPia^j^^e»nfe, §g 

( b ) 7°Dt-^ £r£g j# W#§ J: 5 fclBB £ tlfcDSE £PSE £ © ffl Iz 1 oxP £ 
ft*., dSE<D±ffi%ifcmSE(DTmz%?— 0©loxP^#^_5 

( c ) T >^-te >X n — HDNASfc tt-fe >Xn- FDNA^^tf J; 5 lz~-D © 1 oxP 

1 5. T>^-fe>Xn-HDNA<t-fe>Xn— HDNAt*^— ©^^-^HF± 
^SfeOTJ©^^^-DNA^^^-n-^tl#^$nfe, BWS175M1 4<Wf 
*lj&> fBf£© s i RNAfg^I v 7. x A o 

16. y°D^:-^^\ X>3Hi>7;3 — HDNAi:-fe>Xn-FDNA^U — 
&^X^[nl#fcaM^tifca.™^ h ©fritl^. snT^SSf^ 1 7iM 1 
3 ©li-rn^lC|SS©siRNA^5/7;-xAo 

17. ot® (a) ~ (d) 0^Tnfr<D&?\zioxmmm%.t>nrc, m 
mum nitg^if 1 etiemosiRNA^^x^A,; 

(a) ^ft©DSE£PSE££iEm£&frT$f;?L -e©ffl, DSE©}g^£PS 

(b) y°u^—^^^umu^^oizmm^nrcdSEt?sEt(Dmiz\ox?^ 
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(c) X>^fe>xn- FDNA£fc&-fe>xn— FDNA£j*tf«fc3fc:=:o©loxP 

(d) u >x~izx h y7°mq%wz.. m&w&mi&s \z--o<Diox?&m?L 

£tl7c> MfJ&Kl 6£fc«l 7^f2m©siRNA^->7>xAo 

1 9. ^^^-^7X5 H^^— 5^dil 8£IBfc 
0siRNA^^->X^A o 

2 0. ^^-^-f;i/X^^~-T?&^ m&mi 5£7c&l 8fcfBtfec7)s 
iRNA^^>-X^Ao 

21. ^^—^y^mmk^tr m$mi sitrctel sizm 

^©siRNA^vX^Ao 

2 2. ifll7iI2 l©V^n^^S3m©siRNA^~>X^A^«^L7clffl 

IS. 

2 3. tt«l»lT^5, «^2 2fHmcD«o 

2 4. if^i7iS2 i <D^nmzmmosmmm^^j±&m%i;fctk 

2 5. itSl 75M2 1 ©^^rtl^fcfB«(DsiRNA^~>X^A^-3-M^#J 

2 6 . mmumm-?:$> , 2 5 t2*©i«#) 0 

2 8. »F*3TsiRNA^-r 7 7'J-^I$t§yXfA^ot, 
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s iRNA©iifi^(Df£^ftiH^iJ^ £> ^il©s iRNAn — KDNA<h, 
WffisiRNAzi— HDNA$^tfj;-5^*flBlbT, MI3— ^ilo^-n^tKDil^ ^ 
SVH-UMf ^RNA^m$it#^-^©yp^-^<t, ^li^snfc, siRNA 

2 9. ,«J!&mrsiRNA^-f ^'J-^i^t^^TAT^oT, 

NA££U ^-^^AyT^rfil^fc^Mbyc^^A^siRNA^rL-^ h£> 
lufBX-T-ASsiRNA^rL-^ b<Dft-miZ, X5^AMsiItNA£fg§!£l*#§:/D 
^B— ^M^btlfc. siRNA^-f^^U—^^X^-Ao 

3 0. ^$tl§siRNA^^$tl«^fcl 57!>S4 9^S^-eS§, If^ 
^2 8^7ctt2 9fB«(7)siRNA^'f -7^U"^->X^-Ao 

3 1. ^^tl^siRNA^g^^nS^t 1 5 7iM3 5^M"Tf^-5)> if^Jc 
^2 8Sfdi2 9fBfc©siRNA5M:/^U — ^Sv^tAo 
3 2. ^^tl^>siRNA^fe^$n*^fcl 573M3 0^#T^§, flfjjc 
J§2 8ifcfi2 9fB%©siRNA^-f y^U— ^->X^i^o 
3 3. siMAfc^^^MAP±^W#-TSZlMliRNA^4't5XT^^^7ttt 
/t;i/>>^^, §ff«t2 8 73M3 2©Vi*rtl^fo|3m©siRNA^-f ^ 

3 4. yo^E— ^^poIIim*7t«polIII^^D^-^7?*5, »^2 875 
133 c7)^m^Cf3a©siRNA^-f 7*^ U -iSyXf^o 
3 5. ^J&*^RJtg&t>©T&5, 875M3 3 (WTtl^ 

fCfB«OsiRNA^^ 7^ U -iiy^fA. 

3 6. ^^n^si'RNA^ ^>^A^RNAli^e,«^$n^>, W^2 875 
S3 3 ©^Tn^^fBmc7)siRNA^-r r/^ U—^Si^X^Ao 
3 7 . 3 >3-5m ^ff^^ttf®* ODjt 
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3 8. f£gi$tl£siRNA^\ tt^©cDNA^fc»^rV ADNA©siRNA$IS^©^if 
JtDNAfcJ:ot3-F$tL^RNA$i^e.^$n§, »3&K2 3 <Wf 

^^(D^-n^no^X^A^DS^^siRNA^t^^nS, siRNA^-f ^ 

4 0. mikM2 8 75S3 8©^-rtl^^I3mc0siRNA^-ry^U-^^>X^- 
ASfcttm^S 3 9 mm<Ds iRNA^-f ^ U -fi^XerAS^^MKl^A 

MIBsiRNA^^^^U-^^^A*fcttlufBS^#:^SA$nfe,tt^S 

^ijf-^^Tatga^^x^ ij-z>miss$ e»fc^tf, w^4 o 

4 2. Kf*®2 8 75M3 8 <Z)V>-rn^fcfB«<DsiRNA^-< ^ 'J"MyXf 
A^fcteli 3 9 f3m<£>siRNA5K 7*^ U ~ilyXTAMft^»fcIA 

tufBsiRNA^-1' ^ U -^^5/X^A*fe«WfBS^#:^SA^nfc,«^*5 
NAS^^^o 
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Kfenow |ZJ:3^«, *5ffi¥;f it 



m 20-25 bp ©cDNA Mft^mU 

BseRI BseRI 
CGTGCAGGAGGAGACCTGCATTT3 ' 5 * AAATGCAGGTCTCCTCCTGCACG 
GCACGTCCTCCTCTGGACGTAAA5 ' 3 ' TTTACGTCCAGAGGAGGACGTGC 

W>7P— Z:/{M9$-pSwaI 



BseRI 
CAGGAGGAGACCTGCATTT 



BseRI 



N20-25 



AAATGCAGGTCTCCTGCTG 



GTCCTCCTCTGGACGTAAA 



N20-25 TTTACGTCCAGAGGAGGAC 




BseRi w m [z^y^-vmnmxj 

P 5'- 



3'-AA 



N20-25 | AA-3' 
N20-25 I -5'P 



T4 DNA Polymerase (C<£5¥;f 3fcSffiHb , CIAP iCfcSflft Uplift; 
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3 ' _| N20-25 ]- 5 ' OH 
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SEQUENCE LISTING 

<110> CENTER FOR ADVANCED SCIENCE AND TECHNOLOGY INCUBATION, LTD. 

<120> siRNA expression systems and methods for generating 

cells with disrupting gene functions using the systems. 

<130> SEN-A0124P2 

<140> 
<141> 

<150> JP 2001-363385 
<151> 2001-11-28 

<150> PCT/JP02/11293 
<151> 2002-10-30 

<160> 57 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 1 

gctatgaaac gatatgggc 

<210> 2 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 2 

gcccatatcg tttcatagc 

<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<400> 3 

gttcgtcaca tctcatctac 

<210> 4 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<400> 4 

gtagatgaga tgtgacgaa 

<210> 5 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 5 

gtgcgctgct ggtgccaac 

<210> 6 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 6 

gttggcacca gcagcgcac 

<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<400> 7 

atgtacacgt tcgtcacat 

<210> 8 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 8 

atgtgacgaa cgtgtacat 

<210> 9 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 9 

gtagcgcggt gtattatac 

<210> 10 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -.Artificially 
Synthesized Sequence 

<400> 10 

gtataataca ccgcgctac 

<210> 11 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 11 

gcuaugaaac gauaugggcu u 

<210> 12 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 12 

gcccauaucg uuucauagcu u 

<210> 13 
<211> 22 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<400> 13 

guucgucaca ucucaucuac uu 

<210> 14 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 14 

guagaugaga ugugacgaau u 

<210> 15 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Sequence 

<400> 15 

gugcgcugcu ggugccaacu u 21 

<210> 16 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 16 

guuggcacca gcagcgcacu u 21 

<210> 17 
<211> 21 
<212> RNA 

<213> Artificial Sequence 



WO 03/046186 



PCT/JP02/12447 



1 0/3 4 

<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 17 

auguacacgu ucgucacauu u 

<210> 18 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 18 

augugacgaa cguguacauu u 

<210> 19 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 19 

guagcgcggu guauuauacu u 

<210> 20 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 20 

guauaauaca ccgcgcuacu u 

<210> 21 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 21 

gtgcgctgct ggtgccaacg ugugcugucc gttggcacca gcagcgcac 49 

<210> 22 
<211> 53 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 22 

gugcgcugcu ggugccaacc cgugugcugu ccggguuggc accagcagcg cac 53 

<210> 23 
<211> 53 
<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 23 

gugcgcuguu ggugucaacc cgugugcugu ccggguuggc accagcagcg cac 

<210> 24 
<211> 54 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 24 

gugcgcugcu ggugcucaac ccgugugcug uccggguugg caccagcagc gcac 

<210> 25 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (19) 

<223> "x\ = any one base of a, t, g s or c. 
<400> 25 

nnnnnnnnnn nnnnnnnnn 

<210> 26 
<211> 81 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
Synthesized Sequence 



<400> 26 

ttcggcaggt ccggtcgacc ctgcacgcgg ccaaggccga aaaggccgcg gccgcaagca 60 
ggctcgaccg gacctgccga a 81 
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<210> 27 
<211> 119 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_f eature 
<222> (1).. (19) 

<223> "n" = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (101)., (119) 

<223> "n" = any one base of a, t, g> or c. 



<400> 27 

nnnnnnnnnn nnnnnnnnnt tcggcaggtc cggtcgaccc tgcacgcggc caaggccgaa 60 
aaggccgcgg ccgcaagcag gctcgaccgg acctgccgaa nnnnnnnnnn nnnnnnnnn 119 
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<210> 28 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 28 

ggctcgagaa gcttggcgcg ccgctcttcg cgccaaaaa 39 



<210> 29 
<211> 37 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 29 

tttttggcgc gaagagcggc gcgccaagct tctcgag 



37 
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<210> 30 
<211> 195 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> mis cofeature 
<222> (39) . . (58) 

<223> "n" = any one base of a, t, g, or c. 
<220> 

<221> misc„feature 
<222> (139).. (158) 

<223> "n" = any one base of a, t, g, or c. 
<400> 30 

ggctcgagaa gcttggcgcg ccgctcttcg cgccaaaaan nnnnnnnnnn nnnnnnnntt 60 
cggcaggtcc ggtcgaccct gcacgcggcc aaggccgaaa aggccgcggc cgcaagcagg 120 
ctcgaccgga cctgccgaan nnnnnnnnnn nnnnnnnntt tttggcgcga agagcggcgc 180 
gccaagcttc tcgag 195 



"5 
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<210> 31 
<211> 152 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> miscjfeature 
<222> (39) . . (55) 

<223> "n" = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (137).. (152) 

<223> "n" = any one base of a, t, g, or c. 
<400> 31 

ggctcgagaa gcttggcgcg ccgctcttcg cgccaaaaan nnnnnnnnnn nnnnnttcgg 60 
caggtccggt cgaccctgct tgcggccgcg gccttttcgg ccttggccgc gtgcagggtc 120 
gaccggacct gccgaannnn nnnnnnnnnn nn 152 



<210> 32 



WO 03/046186 PCT/JP02/I2447 

1 9/34 

<211> 152 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (16) 

<223> "n" - any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (98). . (113) 

<223> "vC = any one base of a, t, g, or c. 
<400> 32 

nnnnnnnnnn nnnnnnttcg gcaggtccgg tcgaccctgc acgcggccaa ggccgaaaag 60 
gccgcggccg caagcagggt cgaccggacc tgccgaannn nnnnnnnnnn nnntttttgg 120 
cgcgaagagc ggcgcgccaa gcttctcgag cc 152 



<210> 33 
<211> 142 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially- 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (24) . . (42) 

<223> "n" = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (124) . . (142) 

<223> "n" = any one base of a, t, g, or c. 
<400> 33 

cgcgccgctc ttcgcgccaa aaannnnnnn nnnnnnnnnn nnttcggcag gtccggtcga 60 
ccctgcttgc ggccgcggcc ttttcggcct tggccgcgtg cagggtcgac cggacctgcc 120 
gaannnnnnn nnnnnnnnnn nn 142 



<210> 34 
<211> 138 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1).. (19) 

<223> V = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (101).. (119) 

<223> "n" = any one base of a, t, g, or c. 
<400> 34 

nnnnnnnnnn nnnnnnnnnt tcggcaggtc cggtcgaccc tgcacgcggc caaggccgaa 60 
aaggccgcgg ccgcaagcag ggtcgaccgg acctgccgaa nnnnnnnnnn nnnnnnnnnt 120 
ttttggcgcg aagagcgg 138 

<210> 35 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (6) . . (43) 

<223> "n" = any one base of a, t, g, or c. 
<400> 35 

aaaaannnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnn 43 

<210> 36 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-' Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1) . . (38) 



WO 03/046186 PCT/JP02/12447 
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<223> *n* = any one base of a, t, g, or c. 
<400> 36 

nnnnnnnnnn nnnnnnnnnn nnnnnnnnnn nnnnnnnntt ttt 43 



<210> 37 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (6) . . (24) 

<223> "n" = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (29) . . (47) 

<223> "n = any one base of a, t, g, or c. 



<400> 37 



WO 03/046186 

24/34 
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47 



<210> 38 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<220> 

<221> misc_feature 
<222> (1). . (19) 

<223> *n" = any one base of a, t, g, or c. 
<220> 

<221> misc_feature 
<222> (24) . . (42) 

<223> V = any one base of a, t, g, or c. 



<400> 38 

nnnnnnnnnn nnnnnnnnnt tcgnnnnnnn nnnnnnnnnn nnttttt 
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<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 39 

cccgtgccct ggcccaccct cgtg 

<210> 40 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 



<400> 40 

cacgagggtg ggccagggca cggg 



24 
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<210> 41 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 41 

accaggatgg gcaccacccc ggtg 24 



<210> 42 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : Artificially 
Synthesized Sequence 

<400> 42 

eaccggggtg gtgcccatcc tggt 
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<210> 43 
<21i> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 43 

gtgcgctgct ggtgccaac 19 



<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence-' Artificially 
Synthesized Sequence 



<400> 44 

gtgcgctgct ggtgccaacc c 



21 
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<210> 45 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 45 

gtgcgttgtt ggtgttaatc c 21 



<210> 46 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 46 

gtgcgctgct ggtgtcaacc c 



21 



WO 03/046186 



PCT/JP02/12447 
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<210> 47 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 47 

gtgcggtggt ggtgggaagc c 21 

<210> 48 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .'Artificially 
Synthesized Sequence 



<400> 48 

gtgcgttggt ggtggcaacc c 
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<210> 49 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 49 

gtgcgctcat ggtaccaacc c 21 



<210> 50 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 50 

gtgcgctgct ggtgtcaacc c 



21 
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<210> 51 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 51 

gtgcgctgtt ggtgtcaacc c 21 



<210> 52 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 52 

gtgtgttgtt ggtgtcaatc c 



21 



WO 03/046186 PCT/JP02/12447 

3 2/3 4 

<210> 53 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificially- 
Synthesized Sequence 

<400> 53 

gtgtgttgtt ggtgttaatt c 21 



<210> 54 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 54 

gtgcgttgtt ggtgtttaat cc 
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WO 03/046186 PCT/JP02/I2447 

3 3/3 4 

<210> 55 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 55 

gtgcgctgtc tggtgctcaa ccc 23 



<210> 56 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 56 

gtgtcgctgt ctggtgctca actcc 



25 



WO 03/046186 PCT/JP02/12447 

3 4/3 4 

<210> 57 
<211> 53 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially- 
Synthesized Sequence 

<400> 57 



gugcguuguu gguguuaauc cgugugcugu ccggguuggc accagcagcg cac 
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